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III 3fscuss ion  of the  Erper i rmnta l  Resu l t s  m d  of  Thelr  
Fvsluatioi;  

IY Cornpar5son of Sorne GJusntit-fec C9lculgte2 f r o m  the 
Ne a sur elien t s 

v C omp a r  i s on o f  C e r  t a 4 n P r e s sur e G i s t r i ?xi t ion  s 

VI Con!F?r',scn o f  Theoret ic21 an6 Measured F r e s o m o  
C Fs t r i b u  t i c n s  

I t  was known, from thecre t . fce1  cons ide ra t ioas  
respecting a win5 with ok l i c ;ue  flow incidence, t n a t  
the ob1,ique fl ow k c i d e n c e  caused by ewee9back ixoi:l c? 
hsve ver;- favc!raSle e f f e c t  o n  drag, i n  the  r eg ion  o f  
higher s1;eecls (1 ) . T5ese t h e o r e t i c z l  concluzisns  ?:.eve 
r e c e n t l y  been conf ir.nec'; by h igh-s~sesd  meesurelrents of 
sTvept-back wjngs. Hence, i t  seemel! d.esirable  t o  c a r r y  
out '3 r e  E sur e - 6 i s ti- i but ion m e  a s u r  erne n t s i n  a h $ $I- s? e e d 
timr!al ir, o r d e r  t o  g e t  mere l i g h t  on the  e f f e c t  o f  
obl.iq!ie incidence of  f l o w .  

11. TH% MODEL A X 3  

The y:lng model had a chord of EC n!iI1i.neter:snd 
W ~ S  made i n  a sirnilsr wag t o  t he  m o d e l  w i t k  f 1 m s  t e s t e d  
by u s  in t h e  s i r m e  t u n n e l  ( 3 ) .  A t  t h e  nzidscction, 
along tke to? 2:nd b c t t o m  scirfzces,  t t e r e  'were a number 
of p re s su re  bo le s .  F igure  1 chows the p r o f l l e  s e c t i o n  
as riel1 a s  the  tbzee o r i e n t s t i o n s  of  the  n ing  i n  t h e  
wifirl tunnel .  For ob1iqi:e f l o w  inc idence ,  then ,  the 
s e c t i o n  where the measurerent?, ' i fere taken was oblique 
t o  the d i r e c t i o n  of flow and Yerpendiculer to the span 
ax is .  A s  descr ibed  i n  r e fe rence  3, the wiiig was held  
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l a t e r a l l y  i n  r o t a b l e  tsws installed fn tkc side of tile 
tunnel ,  Th i s  srrangenent xas a l s o  uzed f c r  t h e  exTeri-  
m n t s  i n  yaw, so t ha t  the angle of a t t a c k  Is defined as 
t5e  arg15 Ferpenaicu lar  t o  the span axis. The rreasure- 
a s n t s  * ? r e x  c a z r i e d  o c t  i n  tk2  y a m  :vay descr i3ed i n  
d s t J s ? ’ l  I:? cur first report. 140 t J m e i - w o l l  cc r rec%fons  
w e ~ e  ysc3e; t5at  is, c c r r e c t i o n  f o r  t k e  f k i t ?  e x t e n t  o f  
th.3 : e t  o f  cir. 

z 

F r o n  the neasured p res su re  d i s t r i b u t i c n s ,  c3 and c, 
are d e t e r z i p s d  i n  the  u e ~ i a l  n m c e r .  F izure  6 gives  the 
gra2h o f  riornal-fcrce c c e f f  i c fe r i t  v w F Q S  !.,-3ch rLunSer a t  
c o n s t s n t  a rs les  of g+ ta3 ic .  As 5 s  alresd.;.  Ln?*::i frm 
c t h e r  measureaertF,  the i_rcrea?e of  lift w j t l i  cm??e?s i -  
b i l f t g  s c t i n g  i s  i n  cersezer,t with the ? r a r d t ?  Z U ? ~ .  k 
fa-nily of curves  drsvrn in t3e  f i g v r e  S ~ Q - V S  this. T3is 
a p e w e n t  lasts u n t i l  the  v e l o c i t y  o f   SOUR^ i s  rescked 
locally 45 t h e  ?lace GII the  orofili c m t o c r  3f maximum 
v e l o c i t y .  T h i s  l i m i t  i s  !ndicated by the d o t t e d  c’irve. 
F rcn  t h e r e  on the l i f t  be f ins  t o  increase r o r o  F tesp ly  
than rJredicted by the P rand t l  mle,  kwt the lift 
subsequently goes i n t o  a stee? decreese. This ahenomenon 
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i s  also known f r o m  nixnerous e a r l i e r  rneasix-eaentz. The 
s m c j  th'ing mag be noted in t he  v h r i a t f o n  of' the  moncnt 
co2f f f c i en t  w i t h  Mach nunber. (See f i g .  7 . )  

7-7 0 ri.gii.r>es 8 m d  3 give the v t i r f s t i on  of c, wLth 
anQe of a t t a c k  2nd z l s o  the  graph of  cm v e ~ s u s  cn 
which determines the  p o s i t i o n  of the c e n t e r  of T res su re .  
If Q ~ C :  f s l r s  the curves wFth stra.i,zTht 1inc.s  sr,d determines 
the s l o p s  z t  the o r i g i n ,  one o1:tsins the curves, given i n  
ff3urc. 12. T h e  l i f t  CUTVG s l o p  dc,/da i n  i t s  de;?endsnce 
cn X8.ch niimber should, a c c o r d i q  t o  the theory ,  l i k p w i  s8 
obzy tke  Frsnd51 pu7e. 
high Fach numbors this is rio longer  the  ~ 2 . ~ 9  Yxt t h s t  
there  i s  p resen t  a n  e s s e n t i a l i y  pra2ter i r icreass  o f  l i f t .  
T h i s  devi.at.ioz? f r c 3  t h e  PraR3.t'- I:U:L~ r a g ,  Ir.ow~-.ver, be 
ex?l.ai.ne;j. if on& canz i6e r s  t h s t  for rnes s -mcne~ t?  i n  the  
clesc?cI tgnr,el, i h 6  decresse  of  cress s e c t i c n  cal;sed by 
tke model g)roduces 3n i nc rease  of' v e l o c i t y  z t  the 
I c c a t f o n  of t he  vAng r e l i t i v e  t o  t he  v e l o c i t y  ccr res?cnding  
t o  I + ,  which i s  d e s c r i p t i v 9  of t he  undls turbed  flow 
ahead cf the  a i n g .  .t"i c o r r e c t i g n  t o  tbe Xach number 
( f i g a  11) may bo der ived (4) f ron:  t h e  a h e r , s i n n s  o f  the  
turn31 and of  the nodel whi.ch t akes  carp, nf' th i s  con- 
s t r9c t iDn  e f f e c t .  Then the  c o r r e c t i v e  m r v e  given In  
f i g m e  10 sho:.irs E vsrg gooc! a g r c e m n t  w i t %  t h e  P r a n d t l  

The p o s i t i o n  o f  the n e u t r a l  p c h t  i s  i n d i c a t e d  by 

Qne s s e s  Tron the  C r c i n h  t h a t  a t  

n i 

y1J. 1 8 

the g r a y h  of dcm/dcn v s r m s  tkie %kch nuxber. One sees  
t h 3 . t  a chfinge in p o s i t i c n  of t he  c e n t e r  of  p r e s s m e  does  
n o t  take p3.ace u n t i l  the  sueer  c r i t i c i l  regior,  ?.s 
rear,!:ea, t h a t  i s ,  u n t i l  a. ccm7ression skock c3ciirs. 
Com;:?;;ed t o  other rneascrements t h i s  f e a t u r e  o f  the  
ex?erix:ntaI results i s  vor thy  o f  n a t e  and nay v:el-l be 
due T r i n c i ? s l l y  t.0 the favorable  s5naps of the  :.7ir,g 
p r e f . i ~ . e .  

0 
( b )  A r q l 2  of Y ~ Y I  2 = 20 Figures  12 t o  '-5 g ive  

the exoerinientsl  ~ T ~ G F U P ~  6 i s t r ibu tEoEs  for t h e  wing a t  
an o b l i a u e  s e t t i n g  of 200. I n  t.he ~YIots t h e r e  w i l l  Le 
found on tohe a r i s  of o r d i n a t e s  e p e c i c l l y  x a r k e d  the  
values  o f  p/q corresoondlng,  cn the cne hand, t o  the  
greet.est. poss ib l - e  excess  of ?ressure ( N A  = 0) snd, en 
the o t h e r  hand, t o  the  local fgcidence o f  t,he v e l o c i t y  
o f  sound (N = l.C). A s  a r e s u l t  of t he  obl.ique incidence 
of flow, t hese  l i m i t i n g  va lues  r e q u i r e  a ccjrrect ion 
ccm;,:a.red with the corresponding valuss of wing a t  z t? ro  yaw, 
s ince  the  e f f e c t i v e  Mzck nunbar f o r  t he  x i ~ g  i n  yaw i s  
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decressed by the  cos ine  cf  the yaw znzle .  In  t h i s  wag 
t h e  pres su re  c o e f f i c i e n t  a t  R s tagnet ion  ?oir,t i s .  
c%lculo^ted t o  be: 

Actual ly ,  for the  wing ir, gavg a stegnstion pofn t  i s  no  
large? f c r a e d ,  s ince  t h e  f l - v a  at rhe l e a d i n g  ec?ge goes 
t o  cns s i d e  cs -,vel1 as tc t5e rear .  F igu re  45 S ~ G W S  the 
maxixrm y e s s u r e  c c e f f r c i e n t  Ap/q, for 14 = 9 a t  the 
t h r e e  angles cf p 1 . v  a t  ~ F i z h  measzeasnts  w G r e  taken. 

T a k i q  i n t 3  ?ccmr, t  t ~ e  cbl5qqce I n c i d ? r x e  cf flow, 
I the  value cf the  preFsJre  c o e f f i c i e n t  A ? / q D Y  c c p ' t -  

sponaing to the loca l  o c c v r m x e o f  t h e  v e l c c i t y  of 
sound (Id =-I) is: 

- 2 2 + - 1 )( i:j02CosLc ?)- I-' -3 F - (9 'I-0 E 1 . Q  K x " " 2  "lC K + l  r , + l  

Figure  !i6 is a grsDh of' +,his f u r c t i o c  for tke thrse 
vsluss ct' yarr ongle used,  From t h i s  f i g u r e  one sses  the 
cons ide r sb le  ex tens lon  of t h e  s i k c r ' t i c a l  region, 
e s p e c i a l l y  a t  1 ~ r g . l  fPsch r,m.ber, s ince 02 scccuct  of' 
the  yaw the c r i t i c a l  9re::sure c o e f f h i e n t  ;"rmits c m -  
s i d e r a b l g  hizher Mach nurbers t o  be resched b e f c r s  the 
veloc%ty  of sound occurs  lclcal-1 . Thus t h e  Fressure-  

imrovement  of p r o 3 e r t i e s  a t  high ;dach nmzhers. The 
decrezse cf excess v e l o c i t i e s ,  w k i c h  i n d e e d  i s  t o  5e 
expected even f o r  incompressible flow as a r e s u l t  of the 
y a ~  ( 5 ) ,  is evidlent i n  t%e case of hSgh v e l o c i t y ,  t k r t  i s ,  
w i t h  t h o  l n f l u t n c e  c.f conpresribfiity p~esent, tc 8 
g r e a t e r  degree tkan wcul2 te eTF2cte!c' f r o =  ? o t c n t i a l  flo:qJ 

thi0I'y. 

d i s t r i b u t i o n  meesurements a t  2 C  B yaw show 2 s i g n i f i c a n t  

It  nag be remarked t k s t  scme o f  the c r e s s u r e  holes 
i n  ty-e ncse s o t  stopped up a t  m g l e s  o f  a t taz l r  lo, 2*, 
and 3 O .  Eence, t h e  cGrvSE are reFrerented wit3 a dash 
l i n e  i n  this region. 
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liar Pous q u a n t i t i e s  c a l c u l a t e d  from the  neasurements 
The v a r i 3 t i o n  of Cn a r 9  contained i n  f i g u r e s  1 6  t o  20. 

with the Nach nunber f o r  cons t an t  angles  of a t t a c k  has  
become e s s e n t i a l l y  l e s s  r a p i d  than f o r  the  case of zero 
ya1.v. (See f i g .  1 6 . )  If i n  the P rand t l  r u l e ,  one t r k e s  
i n t o  account the obl ique flow, one g e t s  t he  l i f t  i nc rease  
r e r e s e n t e d  by the family of curves  drawn on the fi.Eure. 
The agreement may be regsrded  a s  s a t i s f a c t o r y  al though 
i t  i s  noteworthy t h a t  i n d i v i d u a l  cupves shom 8 l e s s  r a p i d  
increase  tkan  Zs p r e d i c t s d  by the  thecry .  Thc dashec' 
boundary curve shown i n d i c a t e s  ags in  those Mach numbers 
a t  wkfch the  v e l o c i t y  of sound occurs  for the f i r s t  
time. For  t he  v a r i a t i o n  o f  c, with the  hkch nuinber 
( f i g .  17)  the  asresment wi th  the t h e o r e t i c a l  curves  i s  
b e t t e r .  If  one were t o  oS ta in  the  .Jslues cf cnl between 
the Vach nurrbers of 0.7 m d  0.8 by e r t r a p o l a t i n g  the  
measuremects obtained a t  srrall Pach l?umSers, one would, 
i n  general ,  o b t a i n  s l i g h t l y  smal le r  va lues  thsn those 
ac t i ia l ly  measured. T h i s  phenomenon wlrfcfil may also be 
observed f'cr p = boo i n d i c s t e s  an inf luence  of obl ique 
flow incidence which h a s  no t  y e t  been explained.  The 
l i f t  curve s lope i n c r e a s s s  more r a y i d l y  wi th  the Kach 
number than would be p red ic t ed  I-y the  F r a n a t l  x d e .  Eut 
t h i s  mey also be eyplained by tl-,e c o n s t r i c t e d  f l o v  st 
the l o c s t i o n  of  the vipg.  To  ?e su re ,  i n  the case of  
oblique f l o w  incidence,  the  c o n s t r i c t i o n  e f f e c t  would 
n o t  be ? r e s e n t  t o  slich a g r e a t  e s t e n t ,  s o  t h a t  the 
c o r r e c t i o n  v a l i d  f o r  zero yaiv 1 2  n3 longer  v s l i c .  The 
curve dc,/dcn shows i n i t i a l l y  a s l i p h t  forward d i s -  
placerrent of the cen te r  of  p re s su re .  
like3uise p s t e n t l y  cor,nected wi th  the  obl ique incidence.  

( c >  ~ n g l e  of Yaw p = 4 0 O . -   tic experimsntal  
p r s s sv re  d i s t r i b u t i o n  f o r  = 4G0 sire given I n  
f i g i r e s  21  t o  24. Tbe r educ t ion  o f  p re s su re  a s  a r e s L l t  
cf yaw i s  f o r  p = 40" a l ready  so l a r g e  t h s t  a t  small 
angles  of  a t t a c k  compression shocks m e  covp le t e ly  
avoided, a1 though measurement could he continued t o  
ccns iderably  higher  Xlech riumbers thvn i s  the  case of 
the w i q  a t  z e r o  ya:;. Not u n t i l  Mo i s  z p p r o x i m t e l y  
C . 9 &  o r  5.96 %re s e p a r a t i o n  ?henornena nhich are caused 
by a cotrpression shock t c  be observed. The change of  
p ressure  d i s t r i b u t i o n ,  which i s  cbviously caused by a 
shock, l e a d s  one t o  ccnclucle, hovvever, t n s t  in t he  c a s e  
of o'olfque floilr incidence t h e r e  ? r e  o t h e r  inf luer ,ces  
a c t i n g  than  i n  the case of zero yaw. F o r  t o  a f i r s t  
approximstion one would expect  the nressure d i s t r i b u t i o n s  

T h i s  phenomenon i s  
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f o r  z s r c  y a w  and f o r  yaw d i f f e r e n t  from zero t o  a p e 3  if 
the  e f f e c t i v e  Kach numbers were taken i n t c  account. 
Selow the c r i t i c a l  Mach nurnber t h i s  is a c t u a l l y  t h e  cqse. 
It  is,kioslrever, t o  be noted that t h i s  agreement no longer 
exists after the v e l o c i t y  of sound has been resched 
l o c a l l y  on the s u c t i o n  s i d e  of the ? r o f i l e ,  ?t lea . s t  f o r  
t he  1 Xzger swee;3backs, 

Various q u a q t i t i e s  cz l cu la t ed  fron: t h e  pres su re  
d i s t r i ' b u t i o n s  a t t a i n e d  a t  P = $0' are c o l l e c t e d  i n  
f l g r e s  25 to 29.  

Var ia t ion  of ncrrnrl f o x e  witk X?ck nimber zt con- 
s t a n t  ar,.glas of s t t a c k  skewed a -:eaksr increEse than 
m u l d  he p r e d i c t s 6  frozr, t h 9  Prsrldtl  -u7e, t s k i n g  i r - to  
account t h e  obi ique flow incidence.  The i n c r e s s s  of  
lift a t  h i5h  Each  r-uybers, which in a cesa of Z P ~ O  p w  
f i r s t  t e k e s  ? l a c e  when t h e  v e l o c i t y  of soand i s  reached 
locally, i s  eppsrent  in  t h e  cas3  of oblique f l 0 . n  inciaencs 
before t h i s  c r i t i c a l  l i m i t  is reciched, even thcagk i t  2s 
n o t  s t r c r g l y  developed, T%e subsequent decrease of  the 
l i f t  e i t 3 e r  cc inc i2es  with tke hovridar; cui"tTe or t s k e s  
? l a c e  before  t h e  boundary m r v e  i s  r2ackecl. Cn the  
whole, however, the influence of high sFeed CT, the 
normal fcrce a t  = 4s' is rrar:<edly e.iminizhe3, which 
oer r r l t s  the unequivocsl conclusion t h a t  one N i l 1  c b t s i n  
e s s e n t i a l l y  nore f e v s r s k l e  r e l a t i o n s  st k ieh  z?eeC by 
meens of saeegback. X t  13 = 4 C 0  the e f f e c t  cn the 
moment c o e f f i c i e n t  i s  l i kewise  s t i l l  very s m e l l .  Eere 
agzin  t h e r s  i s  3 s m s l l  f ieviat ion of the  observstlcns 
f r c m  +,he P r a R c l t l  2 ~ 1 5 .  Also the l i f t  curve sloTe dc,/da 
up t o  t k e  v i c i n i t y  of KO = 0.7 is f l a t t e r  tkqn xould 
be p r e d i c t e d  by the  P r a c d t l  ru l e .  In the  r e g i o n  of high 
Mach numbers the  p o s i t i o n  of  t h e  neutrcal g o i n t  shows a 
pronounced forwzrd d i sp lacenen t  which we have observed 
t o  EL less narked e x t e n t  f o r  t h e  2 C 0  yaw. Thus the  r e s u l t s  
of the  measurements no t  only c a n f l r a  the thccrg  Sut a r e  
s l i g h t l y  nore favorable  thsr, the theory when it C O K ~ S  t o  
a n e l l o r a t i n g  the  effect of high speed. 

P rigurss 30 t o  3 3  give E corcl2arison of c e r t a i r ,  
q u a n t i t i e s  c a l c u l a t e d  from the eaperimentsl  p re s su re  



I 1 



1 

XACA TX NO. 1115 9 

r e s i ~ 5 t t o  be expected for could  no t  be reg.ct,ed 
s ince i n  t h i s  c z s e  the OreEsure d i s t r i b u t i o n  ~ c t l l ?  have 
had t o  3e rneasLred above Ko = 1. The agreezer-t f o r  
0 = Lo and 0 = 20' i s  com?sratively s a t i s f z c t o r 7 .  I n  
the r e - i o n  of' the h ighes t  v e l o c i t i e s  the measurensnt st 
0 = 2C8 shows g r e a t e r  p re s su re  d e f i c i e n c i e s .  This may 
slsc  be e z g l s l r x d  by t he  prssencs  of 2 t h i c k e r  bo!~ndmy 
1 q e r .  

0 = 40' 

Figures  3'i; to g!-vc. a ccnpsr!-son cf the thee\.- 
r s t i c a l  pressure d i s t r i 3 u t i o n  2nd tke r e s u l t s  ef measure- 
xr:..ant f o ~  tk;s wing a t  z e m  y w  End differc-l?t, 3kck n m k s r s .  
The c a l z i ~ l  s t e d  3r 3 s s u r e  C: is tr i b u t  ions f o r  i n c m p r e s  s i b l e  
flow were modified by ths Pranct l  f 2 c t 0 ~  c o r x s 2 o n d i n g  
t o  the 7kch mmber in q:ieetion. Al.thsudh i n  general 
t%re 5s a s a t i e f s c t c r g  agresment ir: t h e  wkDle  ext-er,t of 
the l o o p s  es;:ecial',g a t  sr;,sll ?!ac:i T - U T T ~ I - S ,  t i-ers a r e  
e s ? e c i a l l g  at the ncse sf t3e v:lng ees .3Tt ia l  c l ev iz t ions  
be5vween tk._eoq* 8 ~ 3 .  reasurer?nt w3i~k . .  wi+,hr?it dctlbt  g r e  
t.3 Fe a t t r i b . ~ t e c i  t o  an i,r;Fccuracy Tn tix f s b r l c s t , i c ~  cf  
t5e sm-i?. win: r r n ? e l .  Ir; p w t i c u l - s r , i t  i s  S ~ S R  t3at the 
c s l c u l a t c d  y o s s l i r e s  n e w  the lea6ir .g 5dge ??c Is.;.ger 
t h m  t h e  r(?eas:.:red va lues  Et t hess  ? l s c s s .  A ccmplcte 
ag-eement be tmer ,  the nodel agd the theel-e t i c a l  p r o f i l e  
foTrc i s  e x t r s o r c i n a r i l y  d i f f i c u l t  t o  schieve 5n t 3 e  
vi-cir_ity cf the m s e  f o r  a t  these pl.sces the  s m l l e s t  
d i f f e r e n c e s  is the  p r o f i l e  form mst, produce e s s e n t i a l  
change i n  the  velocity d i F t r i b c t i o n ,  Taking l n t c  con- 
s i d e r a t i o n  these  circumstances,  the agreement mag Se 
regsrded  as s a t i s f a c t o r y .  

I n  tk..is reyx-5 a r e  given the  r e s u l t s  cf r!iec.e:irezents 
made on a s p e t r i c e l  -wing p r o f i l e  of 3 peycsn t  thickness, 
at C o y  2Q*, m? 4Jo ysx qrhich were o 5 t a i n e d  i n  the k1g-1~ 
mee6 tunnel of the Institute f o r  Gas C p m - i c s  a t  LFA - 
Ermmchweig. Teki2g i n t o  azsotznt tke %nom t 3 e o r e t l c a l  
influ-enoe of yaw,  a coxz)arison of the :98surer,ieCtS with 
each o t h e r  i s  undertaken whish 6 i s c l o s e s  c e r t a i n  systematic 
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devia t ion?  betvveen theor.. and messureaent.  pri t h e  e t h e r  
hsnd tine ? r e  s s c r e  -d i s  t ? i b u  t l o n  m a z u r  sments r?sk3 no s s i b l e  
B coxqrehensive i n s l g h t  f n t o  the  tlovl nhenorrena w5icki a r e  
p r o h c s d  Ly oblique f l o a  incidence.  The resG1 t s  ccnfirrn 
unequivocally t h s  b e n e f l c i a l  e f f e c t  cf yew i n  the  kig? 
vs?. o c i t y  r e  g:fon. 

Trznslateci by E .  R. Gramnann 
McDonnell A i r c r a f t  C o m o r z t i o n  



I 

i U C A  TM No. 1115 11 

1. A. Suseman: Aerodgnmic L f f t  a t  Supersonic S3eed 
Convegno d i  Sclenze F is iche ,  Itathematiche e 
N a t u r a l i  30.Sept. - 6 .  Okt 1935 XI11 Roma.  Reale 
Accademie d l I t a l i a  1936 X I V  (Voltategung) = Yoltd 
Congre s s . 

2. %. 3ingleb:  A N s w  C l e s s  o f  P r o f i l e s  w i t h  Known Ffom 
(Prepared in &.nuscript 1939 - Messerscbmidt J o i n t  
Stock C o .  - Augsburg) 

3 .  7 % .  Beuschausen a d  J. Huber t :  Tressure D i s t r i h t i o n  
Ykzsurements a t  Xi@ Vs loc i t i e s  on i r o f i l e  E b C A -  
0009-62 Yith  Crnnbered F lzp  of 25 percsn: Chcrd 
(Pregered i n  Kmuscri?t  1943 - Messerscbmidt - 
A u g  s burg ) 

3 .  J. h S E r t :  (Same T i t l e )  Meeting R e u o r t  o r  the  
L i l i e n t h a l  Socie ty  127/??3/44: 
Meeting "Eigh Speed" on Sept .  3 ,  1?&C ir, 
Braunschweig (See Sup?lement) and on Sept. 26 
and 27, 1940 f n  Giittingen. 

ae2crt  on t h e  

4. C. 'Fisselsberger:  On the  Influence cf Tind  Tunnel 
'A-alls on the i,: sa, i n  P 2 r t i c u l a r  i n  the Region o f  
Compressible FIow Ff; (Reseapck; Repor t !  Eo. 1172. 

5. F. Ringleb: S m e  Aero6ynmfc Relations fcw the If'ing 
i n  Yaw E'P 113. 1497. 
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